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ABSTRACT

A revision of the deep-water verticordiid genus Spinosipella is
provided, based on conchological and Jnatomlcal characters.
The genus is considered hstm(t from Verticordia (of which it
was considered a subgenus) based on the strong ribs. prickly
surface. reduction of lunula, relative large size, weakly spiral
valve shape. and other characters. The following species are
considered in the genus: (1) Spinosipella agnes new species,
ranging from Florida. USA. to Rio de Janeiro, Brazil, and also
mcludm«T the Porcupine Abvssal Plain in the North Atlantic; (2)
S. tinga new species. occurring from Rio de Janeiro to Rio
Grande do Sul. Brazil: (3) S. arutzrmt(lta (Philippi, 1544), a
Pliocene fossil from southeru Italv: (4) S, deshayesiana (Fis-
cher, 1562}, from south and central Indo-Pacific (S. ericia Hed-
lev, 1911, the tvpe species of the genus, was revealed to be a
new svnonvin of S de shaj(szmm cand (5) S. costeminens
Poutiers. 1951). from the tropical west Pacific. The five species
differ maink in conchological details of the number and size of
ribs. of the prickly sculpture. shape of the shell. of the hinge
and the degree of convexity. Anatomical description is dlso
provided for the two Pacific species, which differ among them-
selves mainlv by the size of the pair of renal folds. me the
standpoint of anatomical characters. the more significant are:
the wide lithodesma: the elongation of the auricles, crossing the
roof of pallial cavity; a tall lmml fold in posterior region of
supraseptal chamber; the low but wide palps: the muscular,
gizzard-like stomach: the complete separation of both constitu-
ents of the hemmplno(htw gonad (a ventro-posterior testicle
and a centro-dorsal ovary), and a complete fusion of the visceral
ganglia.

Additional Keywords: Mollusca, Anomalodesmata. Septibran-
chia

INTRODUCTION

The Verticordiidue is a familv of septibranch bivalves
comprised of carmivorous and mostly (leep—\\ ater species.
Thev are typically small (less than 10 mm) but some
species reach 30—10 mm. Theyv are mostly radially sculp-
tured and usuallv have nacreous inmer surface.

The genus Spinosipella Iredale, 1930 (type Verticordia
ericia Hedley, 1911, by original designation) is usnally
considered a snlwemm of \cmml(lm Sowerby, IS44
(e.g., Thiele, 193—1, Moore, 1969: Abbott and Dance,
]983) The genus encompasses species with shell having
prickly outer surface. lunule very reduced, thick walls,
and generallv larger size (up to 30 mm). In addition to
the tipe species, S, eric ia, three other species are cur-
renthy included in this genus, S. acuticostata (Philippi,
1844), from Atlantic and Me(htel ranean (middle Tertiary
to Recent); S. deshayesiana (P. Fischer, 1562a) and S.
costeminens (Poutiers, 19S1), from Indo-Pacific. Some
authors have considered S. deshayesiana as an Indo-
Pacilic occurrence of S. acuticostata (e.g., Nobre, 1936;
Crozier, 1966; Rosenberg, 2003).

Examination of worldwide samnples, with an emphasis
on the Western Atlantic, showed that two species actually
exist in the Atlantic. Both are separate from the fossil S.
acuticostata. In addition, it was possible to reorganize the
Indo-Pucific species, mainly because of the abundant
material deposited at the Muséum national d Histoire
naturelle, Paris (NINHN). which resualts from several ex-
peditions. A revision ol the taxonomy and a necessary
re-delinition of taxa are provided in this paper. as part of
a larger project revising Western Atlantic mollusk tax-
onomy, based on morphology.

MATERIALS AND NMETHODS

\ detailed list of the material examined follows each
species description. Specimens generally belong to mu-
seumn collections. Most material consists of shells exam-
ined under a stercomicroscope. Some few Pacific
samples have preserved soft parts in 70% ETOH. Thev
were dissected by standard techniques, under stereo-
microscope, with specimen immerse in alcohol. All dis-
secting steps were digitally photographed: all drawings
were made with the aid of a camera lucida. In the case of
the material examined of Spinosipella deshayesiana and
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S. costeminens, as the quantity of examined lots is very
large. mainly thorugh courtesy of stalt at MNHN (Paris),
fht‘ list (mlv contains the cmmtr\ and the (uantity of
Gpcumonx The full List of examined lots of these speci-
mens is being published elsewhere, in a complementary
paper (Simone and Cunha, in press).

Abbreviations used in figures are: am, anterior addne-
tor muscle; an, anus; au, auricle: bs, byssus: by, byssal
gland or furrow; ce, cerebral commissure; ee, cerehral
gdnﬂhon ¢j, connective tissne: em, circular muscle laver;
co. cerebro-visceral connective; er, crustacean inside
stomach; ev, ctenidial (elterent) vein: dd, dnets to diges-
tive diverticnlae; dg, digestive diverticula: es, esophagus:
fa, foot aperture of mantle; fm, posterior loot retractor
muscle; fr, anterior foot retractor muscle: ft, loot: ga,
genital aperture; ge, gastric cplthe]mm gi, dill; he,
hem()(oel ic, infra- septdl chamber; in, intestine: 1\1 kid-
ney: lm, lateral muscle; lo, fongitudinal muscle Taver: It,
lithodesma: mb, mdntle border; mf, fused mantle cd(fe
mg, radial mantle gland; mo, mouth, mp, mantle ten-
tacle: ms, mantle muscles of incurrent siphon: mt,
mantle; nu, muscular tissue; ne, nepliropore; nv, nerve;
oy, ovary: pa, posterior adductor muscle: pe, pericar-
dium; pg, pedal ganglia; pi, papilla of excurrent (lmmbe
rool: pm, pallml musdcs, pp- palp: rs, renal told; rt,
rectuny; se, excurrent siphon: sh, shell; si, incurrent Qi—
ph(m sm, septum muscle: Sp. septum: ss, St\](’ sac; st
stomach: su, supra-septal chamber: sy, ervst: dline stvles
ts, testis; um, shell wmbo; ve, ventricle: vg, visceral gan-
glia; vim, visceral mass.

Abbreviations of institutions: AMS, Australian Mu-
senm at Sydney, Australia; EGC. Emilio Garcia collec-
tion: FMNIL Florida Musenm of Natural History,
F]()lldd. USA: HGLC, Harry G. Lee collection:
INVENMAR-MITNMC. project of NMuseo de T1listoria
Natural Marina de Colombia; MHUNMC, Musco de 1is-
toria Natural Marina de Colombia (Programa de Biodi-
versidad v Ecosisteinas Marinos): ’\I’\H\ NMuséwn na-
tional d'Tlistoire naturelle, Paris. Fi ‘111(0 MZSP. Museu
de Zoologia da Universidade de Sao Panlo, Brazil;
RLPC. Ratacl La Perna collection (Um\us]ta di Bali,
ltaly).

Specimens lrom other verticordiid species were also
examined for comparative purposes. This material in-
cludes:

Haliris fischeriana Dall, 18S1:

UNITED STATES OF AMERICA. Florida, Fowey Light, 130
m depth. N7ZSP 199310 2 valves (RV. EoLis sta. 184).
BRAZIL. Rio de Janeiro: 22°34" S, 40°29" W, 213 m
depth, MZSP 18751, 1 valve (on Laninarias, W, Besnard
col. est. IN). Rio Grande do Sul; 30°42" S, 497037 \V,
152-186 m deptl, MZSP 18750, 5 valves (21 Ang. 1972);
32735 5.50°54" W99 m depth, UFRG 1688, T shell and
10 valves (st 45, 6S39 dredge, 04/iv/1998).

Euciroa sp.:

BRAZIL. Rio Grande do Sul, off Tramandad, 307127 S, 197037
W, 182186 1, M7ZSP 15750, 5 valves (RAT WL l;( stard,

GEDIP sta. 1556, 21 Ang. 1972), MADAGASCAR. 600 m
depth, EGC 23588, 1 shell. MOZANMBIQUE. off Moron-
dava, Channel Madagascar, 600-S00 m depth, MZSP
61816, 3 shells (Trawled by Jocal fisherman, May 2002),

Euciroa elegantissima (Dall, 1SST).

UNITED STATES OF AMERICA. Florida, 27°16" N,
4958.99" W, 457 m depth, EGC 13005, 6 valves (dredged,
R/ PELICAN), 24°09" N. §2°31" W, about 64.3 km off
Soutlivest of Key West, 549 m depth, EGC 23688, 1 shell
(A Orecon H col, ernise #45, sta. 13362); Monroe Co.
Straits of Florida, 549 m depth, FNINIL 2095892, 1 shell
(Frank Lyman col.), 24°15.1° N, 82°11.71" W, 525 m
depth, F\]\'l} 164794, T valve (G.IL Burgess, et. al.
GHB-90-5, 23 Apr. 1990). COLOMBIA. Santa Marta,
Cerro de Punta Betin, A.A. 1016, (NFINMC INVEMAR),
NMIINMC 2782, 3 valves, MHNMC 2781, 1 valve.

SYSTEMATICS
Genus Spinosipella Tredale, 1930

Ipluuenm Costa, 1550: 39S (type species b\ original deswnatl()n
Hippagus acuticostatus Philippi, 1«5-14) (pre- ()L(,llpl(’d)
(non Sclimmacher, 1817).

Spinosipella Tredale. 1930: 35S (type species by original desig-
nation Verticordia evicia 1tedley. 1911); Pouticr and Ber-
nard, 1995: 142,

Verticordia (Spinosipella): Thnele, 1934 1428; Moore, 1969:

S55.
Diagnosis:  Shell relatively Targe, obese, with spiral

valves. Surlace prickly inchding on radial ribs. Radial
ribs tall. extending bevond shell margin. Lunula very re-
duced.

Description:  SneLL: From small to medium size (np
to 30 mm), Width/length ratio nsuallv about 1. Color
opaque-whitish. Sculptured by mona and tall radia,
weakly curved ribs. triangular in section, bulging weakly
b(*\()nd shell edge, dlf(’ll)dfll]” in both vales. Surface
spiny, constitute «d by wniform sized. verv smdll bulbs,
cove ml(f ahnost 0111110 outer surface. Lnnn]d very re-
dneed. Umlm projected, weakly spiral. Right vahe with
single tall, pointed and broad cardinal lu()th Left valve
\\1th low, broad Tooth (posterior to tooth ol right valve),
and plam- cardinal concavity as socket of touth of right
valve. Ligament just anterior to anterior hinge tooth, in-
serted at some distance from median line, in approxi-
mately middle way between hinge medial edge and um-
bonal cavity (Figures 10, 12). Lithodesima wide, cnrve,
ocenpying abont 0.25 of hinge length, possessing a pair of
lateral ligamental dl[l(n]atl(ms (l*lmnc 93, 96-105).

List of Included Taxa: S. acuticostata (Philippi,
1814); S, agnes new species: S, costenminens (Poutiers,
1981): S, deshayesiana (P Fischier, 1862a) [=S. ericia
(Henley, 1911)]: S, tinga new species.

Spinosipvllu AgNes new species

(Figures 1 18, 27-29, 31, 55)

Verticordia acuticostata.—Nobre. 1936: 303-301; 193S: T69—
T70: Abbott, 1974 563: Abbott and Dance, 1983 375
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Figures 1-14.  Spinosipella agnes new species. Shells. 1-10. Holotype (length 23.2 mm) shell. 1. Left valve. outer view. 2. Right
valve. 3. Right valve. inner view: 4. Left valve. inner view. 3. Dorsal view. 6. Posterior view. 7. Auterior view. 8. Detail of shell surface
in SEM. middle region of right valve. 9. Detail of inter-umbonal region. dorsal view. 10. Hinge, ventral-inner view. 11-14. Paratypes
11. HGLC. from Florida. left valve, outer view: 11 mm. 12, Same, ventral view, valves opened for showing whole view of hing

13-14. EGC 17419, from Colombia. outer view of right and left valves: 18 mm.
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Figures 15-29.  Spinosipelln new specic

s Shells, 15180 S0 agnes paratype AMNI 162505, Flovida, specimen with remains of soft
parts: 145 min. 19-26. S, tinga tvpe specimens. 19-21. Holotvpe. left valve, onter. imner and dorsal views: 16.9 nim. 22-24,
I pe MORG 1S0S5, right valve, dorsal, onter and inner views: 101 e 25, Holotype, detail of hinge. left valve. 26, Paratype
AMORG 18055, right valve, detail ol hinge, 27-29. S aanes. 27

~ih.

Hototvpe, left valve, detail of himge: arrow indicating well-developed
ric dinal tooth. 28-29, Paratvpe TNV MOL 2943, from Colombia, a specimen ol equivalent size ol main tvpes of S, tinga
ajor dilferences teompare with Fignres 19-20); inner and onter views: 17.0 nnn: note developed posterior cardinal toot

1 I'r¢

fewer. taller and more spaced ribs and more projected ribs at edges.
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(fig.): van Aartsen, 1992: 15; l’()pp( and Goto. 1993: 134
?MeLean and G ciger, 1995: 27,109 (fig.); Sulas, 1996: -l(u
Roseuberg, 2005 (part) (non l)hilippi, 1S44).

Verticordia deshayestana.—Rosenberg, 2005 (part) (in svn-
omvmy) (non Fischer, 1562a).

Type Material:  HOLOTYPIE, MZSP 36917: BRAZIL..
Rio de Janeiro, ofl Cabo Frio, 23°41" S, 41°03" W, 750~
SO0 m (l(’ptll (o.t.). PARATYPES. UNITED STATLES
OF AMERICA. Florida: Off Cape Canaveral, 903 m
depth. USNM 64039, 1 right valve: SE ol Sand Key,
AMINIL 248458, o shells (I(ln 1970, J. M. Bijur Collec-
tion). ANMNIE 245459, 2 shells (Jun. 1970, J. M. Bijur
Collection): Monroe Countv, S.E. Sand Kev, 270 m
depth. HGLC. 2 shells, FNINH 154594, T specimen
(dredged. Jerrv Phelps col., Jun. 1970): 120.6 km east of
Davtona, 29°17" N. 79927 AW, S7S v depth, USNM
510590, 1 shell and 1 left valve (R/\ ORECON, sta. 6690,
9 May 1967): Marquesas Key, 24°15" N, 529137 W, 275
419 m depth. 1 lelt, USN M OS10S89. 1 right valve (RAV.
Blake, A. Agassiz 1877-187S). COLOMBIA. oll Carta-
gena, 10°257 N, 75°42° W, 250 m. MIINMC 2203, 1
valve (E-47). 10°317 N, 75°37" W, 309 m, NMIINMC
2775, 1 valve (E-141). Palomino, Dibulla, 11°29" N,
T322T AW 476 m. MIINMC 3104 4 valves, (E-21). Gua-
jira. Balna Honda. 12°31" N. 72°S" W, 452 m, MHNMC
2943, 1 shell (E-12), Guajiva Peninsula, 12°30" N, 72°08'
W 470 m depth. EGC 17419, 1 shell: Cabo de la Vela,
12919 N, 72°427 AW, 464 i, MHENMC 3087, 2 valves
(E-19). Islas del Rosario, 10°10° N. 76°01° W, 510 m.
MENMC 2208, 2 valves (E-7S). BRAZIL. Rio Grande
do Norte: 206 m depth. MZSP $4627, 1 shell (Sta. D-22.
10 Nov. 2001); Pernambuco: 690 m depth. MZSP S4628,
1 shell (Sta. D-11).

Diagnosis:  Shell with 15-17 radial ribs; smooth pre-
umbonal region wide (about 0.25 of shell length): pn’cl\l\
sculpture leotlcdll\ organized. W Idth/](’]l“tll ratio in
eachvalve applo\lmdtel\ 0.57. Posterior cal(hlml tooth of
left valve hinge well developed; main cardinal tooth of
left valve 1elat1\d\ low and cvlindrical: main cardinal
tooth of right valve tall (about 0.2 of valve width) and
pointed.

Description:  SHELL: Up to 22 mni, equivalve, inflated,
each valve symmetrically and weakly spival (1 whorl)
(Figures 7. 9). Color white. Degree of convexity (widty
lentrthw in each valve dppm\lmatel\ 0.57. Outer surface
spinv. opaque lormmg{ an 1ne<fulax mosaic (Figures S, 9).
Umbones located in middle region of dorsal surlace, spi-
ral. high, divergent. separated from euch other at about
Vs ufsheﬂ \\1dth’ Figures 1-4. 13-1S, 353). bullptmcdl)\
strong. uniform, arched. radial ribs, from 15 to 17 in each
valve. Posterior edge about twice as wide as antevior
edge. Between umbo and anterior edge a concavity bear-
ing transversal ribs, slightly wider thd]i ribs of remaining
region (Figures 3. 7. 9). Pre-umbonal region smooth
narrow, 0.2 of shell length (Figures 5. 7, 9). Anterior,
ventral and posterior edges forming zigzag (Figures 3, 4);
tips of this zigzag coinciding with tips of each ril) tips
encasing in C(mczmt\ of opposite vahe (Figures 1, 2011,

13-16). Inner surface iridescent. whitisli, glossv; inclnd-
ing hinge (Figures 3,4 10,12,17.1S). HIII(T( \\1tlmlcug_,e
d](ll]]d] tooth in vight valve, stubby, tall (ab()ut 20% of
valve width), bro: ldl_\ pointed. weakly enrved forwards
(Figures 3, 10, 12, 1S). circular in section; correspondent
socket in left valve shallow, restrict to dorsal surface; this
socket fanked by small tooth i each side. anterior
smaller and lower than posterior (Figures 4, 10, 12, 17,
27-28 [arrow]). Ligament just anterior to anterior hinge
tooth. inserted at some distance from median line (Fig-
wres 10, 12), approximately midway between hinge me-
dial edge and umbonal cavity. Scars of adductor musd( S
sllall()\\ (Figures 3.4, 17, 1S, 28); anterior scar elliptical
(longer dorso-ventrally). located close to anterior edge,
area abont Y15 of inner surlace of valve: posterior scar
circular, about 0.33 larger than anterior scar, located
close to posterior shell edg(* Pallial line continuous, lo-
cated at wide distance from shell edge, about 0.33 of
distance between ventral and wmbonal height.

Measurements (Length, height, width, in mm):
Holotype: 20.1 by 23.2 by 22.2: EGC 17419: 15.6 by 15.5
by 15.5.

Geographic Distribution:  Florida, USA. to Rio de

Janeiro, Brazil.
270-900 .

Material Examined: Types. BARBADOS. USNM
63200, 3 valves (Blake Coll., sta. 100). CUBA. Havana:
Gulf of Mexico, 419 m depth. USNNM 63201, 3 vight, 4
left valves (Blake € ‘ul sta. 3). PORTUGAL. Porcupine
Bank: USNM 63204, 2 right valves (Jelfrevs Coll.. Por-
cupine Exp. 1870). U\TITFD STATES OF AMERICA.
Floridi; Gulf ol Mexico, off Cape San Blas. 309 m depth.
USNM 323571, 1 left, 1 nUht valve (sta. 2400); 120.6 km
east of Davtona. 29°17 N. 79°27" \W. 878 m de pth.
USNM S10590, 1 shell and 1 left valve, BRAZIL. Es-
prvito Santo (BA” NIARION-DUFRESNE NS5, May 1957):
off Couceicio da Barra, 18°59" S, 37°50" \V, 637 m
depth, MNIIN, 10 valves (stu. CB76): ofl Pontal da
Regéneia, 19°34" 5, 35°55" W, 340-360 m deptln,
MNILIN 1 valve (sta. CB92).

Habitat:  Muddy bottoms,

Etymology: The specitic epithet refers Irom the
Greek agnes, ieaning pure, an allnsion to the whitish
color of th( sln 1.

Remarks:  The above listed examined material that was
not designed as types are normally lots with eroded
spe(mlmls or SOme tm)m t}w\ have abcndnt characters.
This is the case of the MNTN material collected off
north coast of Espirito Santo, Brazil. Thev actually are
free valves that resemble the Pacific species Spuuwpcl/u
costeminens, in having a weakly larger radial thread be-
tween middle and posterior thirds, and in lacking ante-
rior tooth in linge. As they can represent another spe-
cies, they are not designe o as types: on the other hand.
the material is not sulticiently well-preserved for further
analysis. Because of they can only represent an extreme
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of variation of the S. agnes, thev are listed as additional
examined material of tlns species.

Spim)sipcﬂa linga new species
(Figures 19-26, 30. 32)

Verticordia acuticostata: Marini, 1974: 242, figs. 5, 6 (non Phil-
ippi, 1544).

Verticordia (Haliris) acuticostata: Rios, 1973: 262, pl. $5., fig.
1261: 19S5: 282, pl 99, fig. 1391; 1994: 304, pl 104, fl(’S
1459 (non Philippi, 1544).

Verticordia {[('s]mz/fsmna Marini, 1974 242 (in qnmn\m\)
Rios, 1973: 262; 1983: 282; 1994: 304 (in 5\11()11\111))
Rosenborg. 2005 (part) (in 5)'11()11)'111).') (non Fischer,
1862a).

Diagnosis:  Shell with 17-18 radial ribs; smooth pre-
umbonal region veryv narrow (less that s of shell length).
Widtl 1/lencth ratio in cach valve approximately 0.47. Pos-
terior car dmal tooth of lelt valve hinge absent: main car-
dinal tooth of left valve low and cv hndncal, meain cardinal
tooth of right valve lower (about 10% of valve width) and
rounded.

Desceription:  SnecL: Up to 11 mm, equivalve, in-
flated. both valves weakly spiral (1 whorl) (Figures 21,
22). Color white. Degree of convexity (\\‘1dth/lenfftl1) in
each valve dppwxmmte]y 0.47. Umbones located in
middle region of dorsal surface (Figures 19, 20, 23, 24);
umbones weakly spiraled. somewhat high, dl\ ergent,
separated from each other. Seulpture of strong, wmiform,
arched, radial ribs, 17-18 in ecach valve. Outer surface
opaque, covered by a mosaic of small. blunt. loosely
aligned spines par allel to radial ribs ( Fignre 32). Anterior
(’dgo almost same size as posterior edg(,. A concavity
beuaring transversal ribs ol same width as remaining ribs
between umho and posterior edge (Figures 21, 22, 30).
Anterior, ventral, and posterior b(l(reﬂ rounded. tips of
ribs prominent (Figures 19, 20, 23, 24), fitting with con-
cavity in oppositey al\(* Inner surface 111(]9\((*nt whitish,
Ul()ss\ inclnding hinge. Hinge with a somewhat large
uudmal tooth in 11(fht vahe (Fl(rmes 20, 25); undmdl
tooth stubbyv. tip mm)de(] flat in cross-section, tooth
length about 10% of valve width: corre spondent socket in
left \(11\9 shallow. restricted to dorsal surface; this socket

flanked by small. low. posterior tooth (no anterior tooth)
(Figures 24, 26). Ligament just anterior to anterior hinge
touth inserted at some distance from midline, approxi-
mately midway between hinge medial edge and umbonal
cavity. Scars of adductor museles shallow (Figures 20,
24): anterior scar elliptical (longer dorso- \cntmll\) l()—
cated close to anterior edge. area about Yis of inner sur-
face of valve: posterior scar circular, ubout ¥4 larger than
anterior scar. located close to posterior shell ¢ d(TP Pallial
line with a very weak pallial sinus. located at \\1(1@ dis-
tunce from shell edge, about V45 of distance between ven-
tral und vwmbonal lu ght.

Measurements (vrespectively Iength, height, widtls,
in mm):  llolobper 169 x 153 x 9.6 (single valve):
MZSP 18752: Paratype #1, S.6 x S.6 x 4.1 (1 vabe):

Paratype #2, 11.9 < 114 x 5.4 (1 valve); NIZSP 18753: 9.5
x 9.6 x 4.8 (1 valve).

Type Material:  Holotype, MZSP 19345, 1 valve, from
type Jocality (RATW. BESxaRD, GEPID Est. 438, 9 Dec.
1968, Paratypes. Rio (10 Janeiro, Cabo de Sio Tomé,
31°08" S, 49°317 W, 152-253 m, 1 valve, MZSP 18752
(R/V NV, BESNARD, C,ED]P st. 1858, 6 Ang. 1972); 22°34
S, 40°297 W, 213 m. 1 valve. MZSP ]8753 (R/V W,
BESNARD, st. IN, 11 Feb.1969), 100 m, 2 valves, MORG
18085 (R/V ALMIRANTE SALDANHA, Mar. Qu), off
Solidio, 240 m. 2 valves, MORG 3188S (R/V ATLANTICO
Sut, Exp. Coltro, 14 Oct.1993).

Type Locality: BRAZIL. Rio Grande do Sul, off Al-
bardio, 33°29" S, 50°44" W 200 m. mnddy bottom.
chgruphic Distribution:
ro to Rio Grande do Sul.

Brazil, from Rio de Janei-

Etymology:  The specilic epithet refers to the color
white of the shell. from the Tupy language: tinga.

Spinosipella acuticostata (Philippi. 1544)
(Figures 35—H0))

Hippagus acuticostatus Philippi, 1544 42 (pl. 14, fig. 19) [fossil
in Lamati valley. Calabria. Ttaly].
Verticordia acuticostata: Micali and Villari. 1991: 353.
Spinvsipella acuticostata: Poutiers and Bernard, 1995: 143,
155.
Diagnosis:  Shell with 12-13 radial ribs; pre-umbonal
region narrow, smootl posterior cardinal tooth ol left
al\ e hinge shallow or absent; main cardinal tooth of left
valve lon(fel and lat (Figures 35. 40): main cardinal tooth
of right valve shallower (Figures 34, 37) (about 10% of
Lll\e width).

Desceription:  SHeELL: Up to 24 mm: widtl/length ratio
approximately 1 (Figures 36-3S) to 1.5 (F]Umm 39, 40).
Degree of convexity (\\1dth/len(7tlﬂ in cach valve approxi-
mate]\ 0.55. Outer surface Spiny, opaque, spines for ming
radially aligned mosaic paralle] to 111)5 (Figures 36. 35
39). S(ulptmc of strong. unilorm, arched. radial ribs,
12-13 in each valve. Posterior edge abont twice as broad
as anterior edge. A concavity be: aring transversal ribs
weakly ln()adm thun ribs of remaining region between
wmbo and anterior edge (Fignres 33. \)9); pre-umbonal
region narrow, smoooth (Figure 33), about 10% of shell
length. Anterior. ventral. and posterior edges forming
zigzag (Figures 33, 37, 40). Hinge with a large eardinal
tooth in right valve. stubby, tall (about 10% of valve
width). ]mm(]l\ pointed, \wal\]\ curved anteriorly (Fig-
ures 34 37). circular in section: correspondent socket in
left valve shallow, restricted to dorsal surface: this socket
sometimes anked by small tooth in each side, anterior
absent or verv weak (Figures 35, -40).

Measurements (respectively length, height, width,
inmm): RLPC#HL 114 x 143 % 6 6 (y al\c )} #2: 100 x
9.5 x 4.7 (valve)

AMediterrunean. Pliocene
salabria and Sicily),

Geographic Distribution:
tossil from south Ttaly (€
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Figures 30—47.  Spinosipella species. Shells. 30, S ringa. Holotype, left valve, dorsal view. 31, S agnes, Puratype INV-NOL, 2943
from Colombia, a specimen of equivalent size of Iolotype of § tinga for showing major differences (compare with Figure 30); dorsal
view: 17.0 mm: note higher convexity. fewer. taller and more spaced ribs. 32,5 tinga. left valve, SEN ol Tolotype. showing prickly
sculptiure. 33— S acuticostata. 33-3S. Pliocene fossil from Messina, Ttaly, USNN 63202, 33, Specimen 2, dorsal-slightly anterion

Y

view. 34, Specimen 3, right valve, detail of hinge. 35-36. Specimen I, left valve, inner and outer views: 13.5 mm. 37-38. Specimen
2. right valve. inner and outer views, hinge broken; 12.2 mm. 39—0. RLPC, from Rometta, Ialy, left valve, specimen with long
shape: 19.0 mm. 41—47. S. deshayesiana. 41—43. Paratvpe 1 of S ericia ANIS 032068, left valve, inner, onter and dorsal views; 3.5
mm. 44, Paratvpe 2. right valve. inner view: 2.6 mm. 43 Type specimen of S japonica ANSP 19639, right valve; 5.2 mm 46—47.

ANSP 292956 (from India). right valve, outer and inner views: 1.5 mm.
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Paleohabitat:  Middle and upper Pliocene beds of
bathyal envirommuents.

Material Examined: I1TALY. Sicily, Messina, 38°11'
N, 15°34" E, Seguenza, USNM 63202, 2 left, 2 right
dl\ es. Middle Phocene outcrops at Romettd 4 valves,
RLPC.

Spinosipella deshayesiana (Fischer, 1862)
(Figures 41-54, 66, 67, 72-52, 093-102)

Verticordia Deshayesiana Fischer, 1562a: 35-36 (pl. 5, fig. 10—
11) [China Seal.

Vyn‘zcm(]mjnpomca A. Adams, 1562: 221,

Verticordia ericia Hedley, 1911: 96; Prezant, 1998: 421 (fig.
9.16A).

Spinosipella deshayesiana.—7PYoutiers and Bernard, 1995 110~
112, 143, 159, 161 (figs‘ 7-9).

Spinisopella evicia—Poutiers and Bernard, 1995: 143, 159.

Verticordia acuticostata —NeLean and Geiger, 1995: 109 (non
Philippi, 15-44).

Diagnosis:  Shell with 16-19 radial ribs unitormly dis-
tributed, closely packed: pre-umbonal region narrow,
smooth. Each rib bearing well- d(\\eloped crests with
small, prickly granules. Posterior cardinal tooth of left
valve hinge dbsent main cardinal tooth of left valve low
and [lat, \\1th insertion of anterior valve edge approxi-
mately in middle region of this tooth: main car dm(ll tooth
of ll“l]t valve high (about 10% of valve width) and
pointed.

Description:  SugrL: Up to 18 mmn. Color white. De-
gree of convexity (widtl/length) in each valve approsi-
mately 0.57. Outer surlace spiny. spines organized some-
what radially, parallel to ribs: cach rib with well-
developed crests with small, prickly granules (Figures 42,
45, 46, 45-3-1). Sculptuw of strong, umf(mn‘ d](]]t‘(l ra-
dial ribs, 16=19 in each vahe (quw 42,45, 46, 50),
somewhat closelv packed. Posterior edge about twice
broader than anterior edge. A concavity bearing trans-
versal ribs similar to nl)s of remaining region present
between umbo and anterior edge (Fl“’lll(’\ —13 33); pre-
umbaonal region narrow, smooth about 10% of shell
length (I‘I(TUI( s 43, 53). Anterior, ventral, and posterior
edg( S f(mumg zigzag (Figures 42, 44, 47, 30, 51, 59, 67,
100), with tips projected, longer, and narrower. Hinge
with a large cardinal tooth in right valve, stubby, tall
about 10% of valve width), broadly pointed, somewhat
flat (Figures 44, 47. 51, 59, 67); correspondent socket i
left \d]\(‘ hallow, restrict to dorsal surface; this socket
flanked by small posterior tooth, with insertion of ante-
rior valve edge approximately in middle region of this
tooth (Fignres 41, 50), anterior tooth absent (Figures 41,
50,

Litnopesya (Fignres 93, 96-99): Saddle-shaped,
hiemi-cylindrical. Dorsal surface concave (Fignres 97-
951, Hanking ventral surfuce of hinge, along Vi of hinge
length: located just posterior to teeth. Left and right
cdges straight. turned upwards and medially, connected
with valves by dark-brown ligament inside numbonal cav-
itv closer to hinge mner edge (Figures 100-102). Outer

surface convex, covering dorsal-middle, inter-umbonal
region of visceral mass (Figure 75). Anterior and poste-
rior edges concave; anterior edge slightly deeper and
with tenuous slope. Both edges covered 1)) opaque, vel-
lowish periostracum (Figures 96, 101, 102). Lithodesima
thickness equivalent to that of shell.

Major Muscres (FIGURES 72-75, 77, 78, §0, 91, 92):
Both adductor muscles similar in size and position (Fig-
ures 72-75), near valve (-daes; insertion size equi alent to

1/20 of valves inner surface each: approximately two
times taller than wide; outer length about hall of imner
length, with insertion in valves greatly oblique (Figures
75, 91. 92). Anterior adductor muscle with anterior re-
gion about 3 times narrower than posterior region, di-
vided transversally (dorsoventral) in two similar halves
(quick and slow components). Posterior adductor muscle
similar to, but inverted arrangement in comparison to
anterior adductor muscle: components different, how-

ever, one of them horseshoe-shaped. occnpying ventral
and posterior sides (Figure 77): another component fill-
ing internal region of mnscle onlv exposed in posterior
and dorsal ﬁules (Fignre 77). Pair of anterior foot retrac-
tor muscles long and narrow (Figure S0); originating just
dorsal to anterior adductor muscle i area equivalent to
1/10 of adductor (Figures 75. 80); running ventrally and
posteriorly; spreading after insertion in anterior and lat-
eral regions of foot base. Pair of posterior foot retractor
muscles similar to anterior pair, but about half narrower
(Figures 75, 78, 80): originating just dorsal to posterior
d(](]ll(.t()l muscle in area cqlnvdlc nt to 1720 of that ad-
ductor; running ventral and anteriorly; inserting in pos-
terior and ldt(’ -al regions of foot hase. Pair of palp
muscles, septal and pd“ldl muscles described below. Pair
of foot protractor muscles absent.

Foot aND Byssus (FiGures 73, 74, S0): Foot conical,
pointed: estimated vohime equivalent to 1/6 of that of
chamber of valves; base located in middle region of ven-
tral surface of visceral sac. Byssal furrow shallow and very
narrow, length about half of that of foot, offset \enhdllv
and distally, ving along posterior surface and midline,
ending at short (llﬂtdl](‘(‘ from foot apex. Byssus found in
a single specimen, brown, with single filament, narrow;
prosimal end attached to distal region of byssal furrow.

MANTLE (FIGURes 72-74): Dorsal fusion of mantle
Jobes about ¥4 of their edges, along entire hinge length
and about Y% of valves hie icht toward \eutml in b()th
sides. Edges of mantle lobes with two folds. Inner fold
fused between two lohes along entire posterior half (ex-
cept for siphonal apertures) (Figure 7-4). Both lobes free
from each other along anterior half, up to dorsal level of
anterior adductor musele: in this region both tolds are of
similar size, with height e qui\'ell( nt to Vas ol valves he iglit.
Mantle edges thick, ]nll\(‘llldl insertion relatively tlnck in
palhial line ( Figure 72, p). Pallial muscles originating in
pallial line in l()((ltl()]l about 5 from ventro- (lmsal hlis-
tance; no clear pallial sinus. Incurrent siphon as aperture
of aseptmn 1'()1'111(\(1 by fusion of inner mantle edge folds:
aperture about V5 ol posterior {used region ol mantle,
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Figures 48-63.  Spinosipella species. Shells. 48-5-4, 56-59. S. deshayesiana, adult specimens. 48=53. NINTIN (Sta. CP1475. Fij
12,53 mm. 48. Left valve, outer view. 49, Right valve, outer view. 30. Left valve, inner view. 31, Right valve, inner view. 52, Posterion
view. 33. Anterior view. 34, Dorsal view, HGLC, [rom Plulippines; 11.5 mn. 35. S. agnes paratype, BMINH. 15.2 nin. 56-59.
Svatypes of S. deshayesiana MNHN. 56, Outer view, specimen 1, left valve. 37. Outer view, specimen 2 (possibly figured by Fischer,
1562a). right valve. 38, Inner view, specimen 1. 39, Inner view, speciimen 2; length = S mm. 60-63. S. costeminens Holotype MNTIN
60. Outer view. left valve. 61. Outer view, right valve. 62, Tnner view. left valve, 63, Jnner view, right valve; 17 mmn.
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Figures 64-71.

longer dorsoventrally (Figire 76); walls thick. muscular;
outer surface {lanked by 9 tentacles surrommding siplional
aperture; all tentacles of sinilar size. tmn(-d inwards,
somewhat conical, tip blunt and rounded, length equiva-
lent to that of siphonal aperture; single unpaired tentacle
located ventrally; five secondary smaller tentacles located
externatly, midway between siphonal dputmc and
mantle edge, of similar size. about ¥ of size of major
tentacles, well separated from each other, one of them
located in ventral region of si])]mu;ﬂ aperture, other four
located laterally, in \untml half of siphon (Fignre 76).
Incnrrent s]ph(m a small pore located in small ¢ l( Aution,
approximately midway between excurrent siphon and
hinge; a pair ‘of small tentacles similar to secondary ten-
d(]( s ol incirrent siphons, located laterally, in dorsal
region of siphon base (Figures 74, 76, 77). Radial mantle
aland present along inantle edges outer fold (Fignres 73,
92, mg). ocenpyving about Ll of onter fold volunie, situ-
ated closer to inner surlace of this lold.

Pacpian Caviy (FIGURES 73-75, 94, 95): Ocenpying
about 70% of volume of valves Illlll\\ ersal, ]n)ri/()ntul
septm located approximately midway i animal, i.e., su-
pra- and inlra-septal chamnbers ol wlm\ alent le 11"[]1 ]*w—
wre 72). Paired palps low, wide, hilobed folds *]‘lglll( N

ST.95, ppl that occupy anterior third of dorsal snr-

Spinosipella species. Shells. 64-65. S costemineas Holotype MNHNL 64 Right valve, anterior view. 63. Left
valve, anterior view; 17.0 min. 66-67. S. cricia H()lot\l)v AMS, right valve. 66. Outer view. 67. tuner view: 5.8 mm. 68-71. S.
costeninens lacking projections on nibs. MNTN (Sta. CP 992 \.unmtu‘ right valve. 68. Outer-right view. 69. Anterior view. 70.
Posterior view. 71. Inner view; 29.0 mm.

tace of infra-septal chamber. permanently open as a fun-
nel. Pair ol palp muscles (Fignres 72, 74, 79, hn) loeated
faterally; oviginating in antervior region of imbonal cavity,
in a distauce from origin of anterior oot retractor equiva-
lent to V5 of anterior adductor muscle height: located in
same horizontal level of origin of anterior foot retractor;
size equivalent to V4 ol that of antevior foot retractor
rinming ventrally attached to mantle for a distance
equivalent to V6 of valve height; spreading after insertion
in lateral region between mmer and outer hemipalps.
Palp muscles also conmect antevior end of septum. Sep-
tum with two constitnents: external one produced by a
told of mantle (abont % of septunn area); internal pro-
duced by all (Fignres 73, 93). External septum element
thick, musenlar; posterior museles originating as a pair,

just dovsal to posterior addnctor mmscle (Ffigure 77, ms):

nuing ventrally immersed i mantle, at some distance
from cach other (equivalent to halt of their width) and
[romn midline, gradnally becoming wider and thicker, in
anterior .snnmnnlmgr p()st( ror \llll(lt(‘ of posterior ad-
ductor niscle and lateral edges of excurrent siphon:
some secondary mnscular ]mn(]h s originating from cen-
troposterior region of posterior d(l(]l](t()] nnscle nniting
with main, vertical bundles (Fignre 77); inusceles .xpu‘.ul-
ing within septnm i region between menrrent and ex-
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Figures 72-75.  Spinosipella deshayesiana. Anatomy. 72, Whole specimen just extracted from shell, right view. 73. Same, nght
mantle lobe in its infra-septal region removed. right-slightly ventral view, left shell valve also shown. 74. Same. right mantle lobe
ilmost completely removed. right portion of septum also removed. 73. whole specimen. dorsal-slightly right view. most ol mantle and

dorsal intequment artificiallv shown as transparent. lithodesma (1tr shown in its in situ topology. Scale bars = 2 mn
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Figures 76=79.  Spinosipella deshayesiana. Anatomy. 76. Detail of region of siphons, posterior-slichtly right view. 77. Peri-unal
jid 1 i Y ) g 1 1 ghtly ng

chainber right view, adjacent region of right mantle lobe sectioned and deflected to show inmer surface and nmuscles, inferior region
or right mantle lobe removed along median line. 78, Reno-pericardial region and adjacent stmetures, right view, right wall of
pericardinm removed. 79. Whole right view, showing topology of genital svstem, reno-pericardial strnctures. palps. main ganglio und
mnscles, most stractures artificially shown as transparent. Scale bars = 2 mn.
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Figures 50-82.  Spinosipella deshayesiana. Anatomy. 80. Whole right view, emphasizing digestive struetures, main musenlature
and main nervous ganglia; topology of some adjacent structnres also shown, everything else represented by transparency. S1. Same,
anterior region of digestive structures opened longitudinally, some objects inside stomach preserved, topology ol some adjacent
structures also shown. 82, Visceral ganglia (left), ventral view, and pedal ganglia (right), postero-dorsal view. Scale hars = 1 .

current siphons. Outer component of septal muscles in-
serted in shell just ventral to posterior addnctor muscle
(Figure 72, sm), in area equivalent to V1o ol that of ad-
ductor muscle insertion. Internal element of septum
constituted by gills. Gill with both demibranchs narrow,
of similar size. llattened, in same plane of remaining
septum: both dills surrounding posterior and lateral re-
gions of foot base (Figures 73, 75, 95). Gill attached to
remaining septum via tissue; gill attachment to foot hy
cilia. Connection between gill filaments of 6-7 longitu-
dinal. equidistant bridges of similar width ol filaments.
Papilla situated in posterior region of roof of supraseptal
chamber (Figures 78-S0, 94, pi). positioned just ventral

to visceral gainglia, internallv solid; length about V1o of

posterior adductor muscle length and about V5 of it in
width: tip broadh pointed, normally turned to anterior.

VISCERAL Mass (FIGURES 72, 75. T9): Strongly hilobed,
as internal mould of well-separated umbos (Fignres 72,
75). Most dorsal structures, just inside valve apexes,
formed by sponge-like connective tissue. Puir of ovaries
cream in color. occupying central and dorsal regions sur-
rounding stomach and digestive diverticula, reaching
dorsal areas up to dorsal sponge-like connective when
fully developed. Testes brown. consistence harder, lo-
cated ventrally and laterally, totally separated from ova-
ries: anterior region irregularly digitiform (Figures 75.

79, ts). Digestive diverticula sitnated compressed be-
tween stomach and gonads, color greenish-beige: occu-
pying about ¥5 ol visceral voliume. Stomach and intestine
lving in central region, occupying about Vi of visceral
vohue (Figires S0). Reno-pericardial structures located
just anterior to posterior adductor muscle and posterior
foot retractor muscles, with volume approximately ¥ of
visceral volume (Figures 75, 79).

CIRCULATORY AND EXCRETORY SYSTEMS (FIGURES 73,
78): Pericardinm located at short distance anterior to
posterior adductor muscle; with about half of reno-
pericardial volume, and with a pair of expansions toward
anterior, surrounding roof of pallial cavity where lics pair
of auricles. Auricles connecting to anterior end of gills, in
short isolated ctenidial vein (Figure 75, ¢v); abruptly
curving towards posterior and dorsal; after this curve,
auricles increasing gradually, surronnding obliquely pe-
riphery of visceral mass in roof of pallial cavity (Fignres
72, 75). wulls thin, translucent; close to midline anricles
abruptly narrowing and connecting to ventricle (Figures

78); posterior region relatively lobed. Ventricle lo-
cated in center of pericardium. surrounding intestine:
relatively narrow. Kidney mostly solid, color dark purple-
almost black: most ol renal gland located just anterior to
posterior adductor muscle, ventral to pericardium (Fig-
ures 73, ki); a pair of lolds originating from this region.
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running long roof of pallial, supraseptal cavity, just ven-
tral and external to auricles (Figures 74, rl), this pair of
folds with about ¥5 of supmsc*ptal chamber height, nm-
ning posteriorly in middle region of roof of this chamber,
O‘lddlld]]\ approaching visceral mass towards anterior,

hmnd to visceral mass after numing about ¥ ol c]mm])el
length (Fignre 74). Pair of nephropores as small slits
located in posterior region of supraseptal chamber, cov-
ered by posterior end of renal fold, jlmt dorsal to pair of
p()QtCI'IOI retractor muscles of foot (Figure 74, ne).

DIGESTIVE SysTEN (FIGURES SO, SI): Palps partially

described above (pdllhl] cavity), widelv fused as 1)(111 of
folds along midline (Figures 95. pp). Mouth central (F Fig-
ure 93, mo) with @phmctu relatively well dev elopcd
Esophagus with about 5 of viscer ral mass length, not
attached to anterior adductor muscle. width about Vs of
that ol anterior adductor muscles; wall relativelv thick,
mscular; inner surface with about 20 Jongitudinal, nar-
row, low folds as continuation from those of palps (Fig-
ure S1). Stomach main chamber with about ¥ ol visceral
mass volume, elliptical, antoropostm'iorl_\' longer: walls
thick. muscnlar (Figure 91, st). Gastrie inner surface
smooth; two pairs of dncts to digestive diverticula
present, each one located in ventro-lateral region just
posterior to esophageal insertion. Stomach nor mally con-
taining 3—4 isopod crustaceans (Figure SI, ¢r) bt\le sac
with about 45 of gastric main (‘llambm volume, ]ocatcd in
middle of«mqtnc ventral wall. somewhat elliptical (longer
dorso- \entml]\) ervstalline style occnp\mtf entire style
sac (Figure ST, ) inner surface of stvle sac smooth,
ldd\mq anv io]d separating it from intestine: gastric
shield hCl\’l]l‘T Intestine a single sigmoid loop with about
half of st\]e sac width. Inner surface simple, smooth.
Intestinal portion crossing through pericardium in some-
what anteroposterior divection. Rectum attached to dor-
sal and pmtcrior surlace ol posterior adductor mnscle.
with about %5 of remaining intestinal width. Anus simple,
sessile, located in wntm] third ol p()qtenm surface of
posterior adductor muscle (Figure 77).

GENITAL SYSTEM (Partially described above under Vis-
CERAL Mass): Pair of testes and ovaries conv erging to a
single common, short duct, of about s (Jf\lscem] 1ass
length. Genital pores small slits located at short distance
from nephropores (Figures 74, 7S, 94, ga).

CENTRAL NERVOUS SYSTEM (FIGURFES S0, S2): Cerebral
ganglia somewhat triangular, each ganglion with volume
{x«ini\'u]ent to Vis ol that of anterior adductor mmnscle;
anterior end narrow, possessing thick pair of nerves run-
ning to pallial region dorsal to palps: pair of ventral
nerves also thick, originated in middle region of ganglia,
rmning ventrallv to palps: Posterior end originating
cerehro-visceral connective (Figures SO, 106): cere 1)1&1
commissure length about V4 of posterior surluce of an-
terior addnctor muscle. Pair of cerebro-visceral conmmis-
sures relatively thick, running thongh visceral mass be-
tween stomach aml testes. Pair of pedal ganglia located
in ventral third ol anterior pair of pedal retractor
museles, tonching tln'.\(* muscles. both totally fused with

each other along midline. almost forming a sphere, vol-
wme ol both equivalent to that of each cmebm ganglion:
pedal nerves and cerebropedal conmectives onﬂnmtm(f
subterminally in posterior surface of ganglia. Pair of vis-
ceral tT(mﬂ]m located anterior to \entml smf]ce of poste-
rior ad(]u(tm muscle: hoth also totally fused with each
other along median line, heing somewhat squar ed in ven-
tral view: size equivalent to that of pedal pair of ganglia:
cerebrovisceral connectives and siphonal nerves Jocated
in vertices.

Measurements (respectively length, height, width,
in mm): TIGLC: 11.5 by 12.2 by 12.0; MNIIN (Sta.
DWII): 15.7 by 17.7 ])\ 9.2 (valve): MNIIN (Sta.
CPSS9): 19.7 by 17.0 ])\ 9.1 (valve).

Geographie Distribution:  South and Central Indo-
auflc in 146-503 m depth.

Material Examined:  Paratypes of S. ericia: AUSTRA-
LIA: South Cape Wiles, 1741553 n1. 353°39" S. 136°40" E,
ANS 032068, 1 left, 1 right valves (Zoological Results of
the F.IS. ExpEAvOUR, 28 Aug. 1909).

Other Material Examined:  Holotvpe of S. japonica:
JAPAN. ANSP 49639, T shell. NINTIN. SW PACIFIC.
Lovaute Islands, 16 lots [122 v]. TONGA IS, 12 lots [59
v]. GUAM. Marianas Islands, 3 lots {15 v]. AUSTRALIA.
South Cape Wiles, 1 lot [6 v]. NEW CALEDONIA.
South, 3 lots [7 speumem] Bane Esponge. 2 lots [3
ﬁpeumtns] Chesterficld Platean. 1 speumen PHILIP-
PINES. Aliguri 1s. 2 lots [I xpccml(n and 3 v]; Bohol
Sea, OIf Bah(cmdd Island. I lot [T v]. FIJI. 1 specimen.
MYANMAR (BURMAL ot [5v] Plcpdm North Chan-
nel, 1 Jot [4 v]; NAV. of Tavoy L, T lot [11 v]. ANDA-
MANS SEA. Tot [Tv]. THAILAND. Phuket 1., Tlot [11
v]: Andaman Sea, 1 lot [1 v] (Details in Simone and
Cunha, in press.)

Spinosipella costeminens (Poutiers, 1981)
(Fignres 60-65, 6571, S3-92. 103-108)

Verticordia ( Spinosipella) costeminens Pontiers, 1951: 351 (pl.
4. figs 14, text fig 3).

Spinosipella costeminens.—Poutiers and Bernard, 1995: 110
143. 135 (figs. 1-2)

Diagnosis:  Shell with 16-17 tall radial ribs, those
more posterior to middle surface very tallc . normally
possessing blade-like projections A]c)nv tip: 53— more
posterior abruptly lower, preceded by a very tall, carina-

like rib.

Description:  SHerL: Up to 30 mm. Color white. De-
aree ol convexity (widtly/length) in each valve approxi-
nhltcl\ 0.50. Onter surfiace prickly, with somiewhat cha-
otic ()Ndmmtml] Tignres GOL GLL 6S-70). g(‘u]ptm(’(] by
strong. unilonm, arched, radial ribs, from 16 to 17 in cach
valve (Fignres 60, 61): ribs inereasing from region ante-
rior to wmbo to region between middle and posterior
thivds, last ribs in this region taler and more separated
from cacl other. last one on a weak carina (Figure 70):
Lairger ribs normally possessing blade-like. projection
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Figures 83-86. Spinosipclla costeminens. Anatoruy. 83, Whole specinien with right valve extracted, right view. 4. Specimen
extracted from shell. posterior view, showing siphonal aren. 85. Whole right view, some portions of right mantle lobe extracted.
particularly regions ventral to septum, and ventral and dorsal to renal fold (rf) to expose inner surface; cerebral ganglion (ce) seen
by transparency. $6. Same, ventral-slightly right view. Scale bar = 5 mm.

along tip: posterior third as a slope. having 3—4 ribs sinmi-
lar to those of anterior region; blade like projection ab-
sent in some specimens (Figures 65-71). Posterior edge
about twice broader than anterior edge. Between umbos
and anterior edge a concavity hearing transversal ribs
similar to ribs of remaining region (Fignures 64, 65): pre-

umbonal region narrow, smooth aboot 10% ol shell
length (Figures 64, 65, 69). Anterior. ventral. and poste-
rior edges forming zigzag (Fignres 62, 63, 71, 103), with
tips longer und narrower projected in those middle and
larger ribs. MHinge with a large cardinal tooth in right
valve, stubbv, tall (about 10% of valve width), broadh
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Figures 87-90. Spinosipella costeminens. Anatomy. 87. Whole right view, mainlv showing digestive tubes and main ganglia,
topology of some structures also shown. Scale bar = 5 mm. 88. Scheme of ayers of tissue i indicated region ol stomach. Scale bar
= 0.5 mm. §9. Fore- and midgut opened longitndinally for exposing inner surface (same scale of Figure S7). 90. Foot, ventral-slightly
posterior view, sectioned transversally in two levels to show inner laver of tissues. Scale har = 1 mm.

p()inted. somewhat {lat (Figures 63, 71, 103): Correspon-
dent socket in left valve shallow. restrict to dorsal sur-
face; this socket flanked by small posterior tooth, with
insertion ol anterior valve edge approximately in middle
region of this tooth (Figure 62), anterior tooth absent
(Figure 62).

Additional details for this species see Poutiers (1981),
Poutiers and Bernard (1993).

LitHoDpEsSMA (FicUures 103-105): Characters similar
to those in preceding species, ditfering in being propor-

tionally shorter and wider (Figures 104-103). Length
about 5 to ¥ ol hinge length. and about 1.5 times wider
and long.

AMaIN MuscLe SysTEM (FICURES S3-S7): Characters
similar to those in preceding species. Anterior adductor
muscle about 20% dorso-ventrally longer (Figures S3, S5).

Foor anD Byssus (FIGURES 85, 84, 90, 107): Shape
and disposition similar to those in S. deshayesiana. Byssal
gland relativelv deep, running immersed in ventral re-
gion of pedal musculature ut about half of byssal furrow

Figures 91-108.  Spinosipella species. Anatomy. 91, S costeminens, middle horizontal, longitudinal section through visceral mass
5 A & =

at same level as pericardinm (MNTIN sta. CP767, Mallorv, 5 pm). Scale bar = 2 mm. 92, Same, detuil of posterior region of mantle
border. Scale bar = 1. 93-102, S, deshayesiana. 93, Detail of hinge region of left valve with lithodesma (1) still attached, right
view. Scale bar = 2 . 940 Detail of posterior region of supraseptal chamber, right view, vight nantle lobe removed (MNHN sta.
DWI499). Scale bar = Imm. 953, Infraseptal chamber roof., ventral view. right mantle lobe removed (MNHN sta. CP767). Scale bar
=2 min. 96-99. Lithodesma (NINTIN sta. DWT39). Scale bar = 1 nnn. 96. Ventral view. 97, Dorsal view. 98. Posterior-slightly dorsal
view. 99. Posterior view. 100. Swine specimen, empty shell, ventral view, valves slightly open, lithodesma still in situ. Scale bar = 2
. 1010 Same, detail of hinge and lithodesma. 102, Swne, ventral-slightly anterior view. 103<108. S. costeminens. 103. Shell,
ventral view, valves open, lithodesma still attached to left valve (NINTIN sta. CP460). Scale har = 2 min. 104-103. Lithodesma, same
lot (other specimen . dorsal and ventral views respectively. Scale bar = 1 mim. 106, Detail of anterior region, right view. integument
removed, mainly showing right corebral ganglion (ee) (swne lot). Scale bar = 1T mm. 107, Tulraseptal chamber rool, ventral view, right
muntle lobe removed (NINHIN CP767). Scale bar = 1 mm. 108, Detail of posterior (siphonal) region, posterior view (MNHN
CPI60 . Seale bar = 2 mm,
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length towards dorsal (Fignre 90, by). Thick musenlar
Ll\( v surrounding a micleus ol conective tissue (Figure
90, ¢j).

MANTLE (F1GURES S4-86, Y2, 108): Characters similar
to those in preceding species, \\1th lollowing distinctive
characters. Pair of seun](ldr\ tentacles )osmom :d he-
tween inenrrent and excurrent siphons (Flgnres S4. 108);
remaining tentacles similar in size and position. Ventral
pair of tentddm of incurrent siphon generally symmetri-
cal. Zigzag lormed by Il]dl]t](’ <*dﬂe ]Id\l]l"' \(‘(()]I(]dl'\'
folds p(mtl(me(] in more distal tlps p()ss]])]\ elated to
taller radial shell vibs (Figure 108). Radiad mantle gland
(Fignre 92) similar to S. deshayesiana.

ParLialL CavITY (IFTCURES 85-S6, 107): Characters
similar to those in preceding species, except for wider
platform between posterior region of gills as part of sep-
tun (Figure 107).

VISCERAL Mass (FIGUrEs 85-87): Characters similar
to those in p](‘((’dm(r s]wuex dillering mainly by wider
region separating pair of renal folds in snpl.lseptal cham-
lw (Figure 853).

(‘m(,L LATORY AND IENCRETORY SYSTEAMS (FIGURES 85,
91): Pericardiim and heart with characters similar to
those in S deshayesiana (Figare 91). Kiduevs of similar
features, differing mainly by enlurgement of pair of renal
folds (Fignves s 85— $6. rf). taller dnd wider, alm()st divid-
ing supraseptal chamber in tvo—internal and external—
halves. Height of renal fold about S0% of that of su-
praseptal (lldml)m height. Tnaddition to an enlargement,
hoth renal folds still ]m\ e posterior end in more anterior
position and wider separation hetween folds and visceral
mass (Figure §3).

DIGESTIVE, SYSTEM (FIGURES S7T-89): Characters simi-
lar to those in preceding species, Esophagus with about
/5 of visceral mass length. rimning horizontally, perpen-
dicular to posterior surface of anterior addnctor mnscle
(Figure 57, es). Stomach main chamber with longer re-
gion as a blind-sac projected posteriorly, Gastric wall
constituted by external laver of weak comective tissne
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Y

(Figure 88, ¢f), two thick museunlar Tavers of similar size.
witls outer ]d\ er of longitudinal mscle and inner layer of
cireular nmscle (Fl‘fl]]t‘ SS, Jo and cm). Inner surface of
stomach (FFigure 89) with posterior end of esop]mdga]
folds clearly more evident that together form a flat fold.
Another ventral fold §llll()l]]]dll]“ apertires to digestive
diverticula. Gastric style narrower (about 6 of g_,dstnc
width): internally a pair of tall folds separating intestinal
from style sac components (Figure SS; ss, in).

GENITAL SYsTEM: Characters similar to those in pre-
ceding species. Separated masenline and feminine con-
punentx of gonad shown throngh histological sections in
Figures 91(ts. ov).

CENTRAL NERVOUS SYSTEMI (F1cures 87, 106): Three
ganglia with siniilar localization and size to those ol pre-
ceding specices.

Measurements (respeetively length, height, width
in mm):  MNIN (Sta. 1361): 22.0 by 251 by 12.5
(valve): MNIIN (Sta. CC996): 20.0 hy 24.3 by 14.3
(valve): NMNIIN (Sta. CPY92): 19.6 by 23.3 ])_\j 12.6
(valve).

Geographic Distribution:  Tropical West Pacific.

Depth Range:  750-925 m.

Material Examined:  Holotype: Additional material
(MNHN): S\W PACIFIC. 4 Jots [32 v. T1 specinens];
Wallis 1s.. 6 lots [15 v]: Bane Combe. 5 Lots [28 v
Fortuna ls.. 5 lots [1S v]: Bane Watenwitch, 2 lots [3 v];
Bane Tuscarora, 29 lots [63 v]: South Vanuatu - Monts
Gemini, 4 lots [4 v 1 specimen]; TONGA 1S, 8 lots [52
v]: Ena s, 6 lots [12 v]: Seamonnt, 6 lots [29 v]: Sonth of
Nomuka group, I lot [25 v]: Haapai Group, 2 lots [4 v]:
N IHa‘apai group, 3 lots [ 6 v]; N\ Tongatapu, 3 lots [16
vl SW Tongatapu, 5 lots [22 v]: Tongatapu, 6 lots [S v];
S. Nomnka group, 2 lots [6 v]: Vava” gronp. 1 lot [2 v];
NEW CALEDONIA, 5 lots [5 v, 5 specimens]: Lord
Howe. 1 lot [1 v]: Bance Nova, 2 lot [S v, 1 specimen;

North New Caledonia, 10 lots [tota 20 v]; South New
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Caledonia, 13 lots [46 v 1 specimen]: off Norfolk, 18 lots
[9S v]: Bane Esponge. 11 lots [T v]: Bane Kaimon-
Maru, 9 lots [35 v Bane Antigonia, 1 lot [1 v]: Bance
Jumeau-West, 4 lots [17 v]: Banc Intronvable, 7 lots [16
v: Bane Stvlaster. T lot [T 1] @ Voleans Hunter and Mat-
thew, 2 lots [2 v]: S.E. New Caledonia, 2 lots [2 v]: East
New Caledonia. 6 Jots [30 v] Bane Capel, Tlot [Tota 121];
Bane Kelso, 1 Tot [6 v]: 1. Lovante, 22 lots [44 v]. F1JL
South of Viti Levu, 42 lots [32S v]: Southeast of Vit
Levu 17 lots [57 v]: Bohol/Suln Seas, 2 lots [3 v]: Bohol
Sea - Balicasag Island, 3 lots [5 v]: Bordau, 1 specimen;
TANRWAN. Bashi channel. 2 tots [3 v]: Sonth China Sea,
1 lot [2 v]: East Taiwan, 2 lots [5 v]. (Details in Simone
and Cunha. in press.)

DISCUSSION

Tue GENUS SPINOSIPELLA WITIIN THE VERTICORDIIDAL,
Despite their larger size. the prickly outer surface of the
shell. and the reduction of the lanule, which differenti-
ates Spinosipella {rom the remaining verticordiids. this
tavon has traditionally' been considere d a subgenus of the
genus Verticordia. This set of characters is sulﬁ(lent in
my opinion to allocate Spum.szpclla as a separate genns.
This view was previoush defended Dy the author of the
genus (Iredale, 1930) and by Poutiers and Bernard
\199")) Otlier distinctive (hd] acters ale the spiral um-
bones (Figures 5. 7, 21,22, 33, 54, 33). the tall, some-
what uniform radial sculptum tl'l[lﬂ(fllldl in section; and
the obesity of the valves. The epnal umbones and the
obesity of Spinosipella arve qnite similar to those in the
fossil genus Pecchiolia Savi and Meneghini in NMurchison,
1550 [t\pe species (by monotypy): Pecchiolia argentea
Savi and Meneghini in Murchison, 1530 (= C/mnm ari-
ctina Brocehi, 1S14) middle Tertiary. Fmopo] (Keen,
1969: S37), from which Spmoszpcﬂa differs in having
well-dev el()ped ribs and zigzag edges.

The full genus status of Spumszp( lla is based on the
differences with the typical Verticordia sensu stricto
[twpe species (bv monotypy) Verticordia eardiiformis
Sowerby, 1544]. such as the higher size and obesity of the
valves: the additional development of the prickly surface
(which also covers the radial ribs. whereas in Verticordia,
when a prickly surface is present, it does not cover the
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radial ribs), the absence of lunnle: the spiral fashion ol
both valves: and the simikuity among the radial vibs (rep-
resentatives of Verticordia usnally lave an unusually
larger rib or space between rihs). The same set of char-
acters also dillerentiates Spinosipella {rom Trigonulina
d'Orbigny, 1542 [type species (by monot\"p\) 7 ornata
d O)lnwn\ 1S42] in the sense of ]nnu (1996: 46—7).

Representatives of Spinosipella also resemble those of
the genera Haliris Dall, 1886, and Enciroa Dall. 1SS1, by
their larger size, convexity, and prickly shell surface. S;n-
nosipe [](1 differs from those two genera, however, in the
lnﬁhel degree of convevity, rellected in more obese
xhel s in its species; in the mnch maore developed and
talter radial vibs: higher degree of spnahmtl(n] of the
valves: and in the expansion of the ribs bevond the shell
margin.

Further analysis on the verticordiid systematics and
phylogeny can be found in the literature (e.g., Pelseneer,
155S; Salvini-Plawén and Haszprunar, 1952: Bieler and
Alikkelsen, 1992).

COMPARISON BETWEEN TIHE
SPINOSIPELLA SPECIES

The dillerentiation between the [live species of Spino-
sipella is summarized m the respective diagnoses dD(l in

Table 1. The degree of differentiation in tl\e samples of
euch species examined allows for specific separations.
The number of radial ribs is the most notable feature:
despite certain a siall amount ol intraspecilic variation,
the number of radial ribs is somewhat constant in each
species, at least in specimens of larger size. The fossil S.
acntirostata is the species witly fe\\e st ribs, 12-13 (Fig-
wres 36, 38, 39), while S. deshayesiana has thv LuUest
number of ribs. 16-19 (Figures 46, 45, 49, 54, 53). le
other 91)6(1(‘8 possess an lnt(’llllﬁ‘dldl'\ number of 1ibs.
The specics ol S;)umsz;n lla nsually have radial ribs of
relatively uniform size: the single e\ceptmn is S. eosten-
inens. which has ribs clearly increasing posteriorhy: in the
posterior shell slope, however, the ribs dl)lllpt]\ reduce
in size, although i some \1’)(’(1]116115, particularty in the
VOUNg Ones, th]s character is not so clear, i.c., the ribs are
somewhat uniformn-sized. The shell inflation is well de-
veloped in most Spinosipella species, It this is clearer in

Table 1. Comparison of characters between the five studied species of Spinosipella.

Spinosipella Spinosipclla Spinosipella Spinosipclla
Character acuticostata Spinosipella agnes tinga deshuyesiana costeminens
Distribution Mediterrunean  Tropical W Atlantic: S-SE Brazil sonth and Central - Tropical West Pacific
Caribbean: to SE Brazil [ndo-Puacific
Shell Inflated Stronglv THghlv Weakly Stronglv Iighlv
Sculptured between  Radial Disorganized Radial Radial Disorganized
radial ribs
Prickly ribs outer longh Rough Weakly prickly  Strongly prickly Rough
surface .
Nnmber of Ribs 12-13 15-17 17-1S 15-19 16-17
Size mm 20.0 20).2 104 t1.5 20.0
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the larger specimens; while the young specimens are
c()nsldem])]v flatter (Figures 41—45) The prickly outer
shell surface is an ()lltStd]](hllC’ character of the Spino-
sipella species; however, this C]mmctel is conservative
among the five species; the single exception is the refa-
tively Chd()tl(‘ arrangement in S agnes (Figure S) and S.
casteminens, while in the remaining species a radial ar-
rangement is apparent (parallel to t]w -adial ribs) (Figure
32). “The Pacific species S. deshayesiana has much Ln(r(l

crispy prickles along the tip of the ribs (Figures 42, 45,
46, 48, 49). This is lacking in the remaining species,
except in some very young specimens (c.g.. USNM
S10S89, S agnes, 6 mm), where the prickles, however,
are not fully developed. The prickly surface is strongly
damaged in eroded specimens (Figure 53). becoming
almost completely smooth. Spinosipella deshayesiana,
perhaps because of this character, has the distal tips of
the zigzag edges ol the shell even longer and more pro-
Je(ted( ignres 41, 44, 47, 50, 51, 59, 67). The series of
radial ribs is mtenupted in the region between the um-
bos. where a triangular smiooth area appears. This area is
pdl‘tl(ll]dl farge in S, agnes (Figures 7, 9), but is prac-

tically absent in S. tinga (P igures 21, 22); it is narrow in
the remaining three species. The size of the specimens
appears to be another distinctive leature, as S. tinga is
small (around 10 mm), whereas the remaining species
are larger (20-30 mm). The hinge does not vary much
between the Spinosipella species: however, some par-
ticularities exist. The posterior tooth of the left valve is
well developed in S agunes [Figores 4. 10, 12, 27, 28
(arrow)], very low in S. acuticostata (Figures 35, 39), zmd
practically absent in remaining species (Figures 20, 25,
50). The tall and pointed cardinal tooth of the right vadve
is more developed in S. agnes. in such it is also sharply
pointed and curved (mecs 3,10, 12). In the remaining
species this tooth is weak Iy shorter and more rounded
(Figures 26, 34, 47, 51).

The geographic and stratigraphic distribution are
somewhat mutnally exclusive for most of the species
(Fig. 72); bpmosmﬂﬂa aciiticostata is the onlv Mediter-
ranean species, S. agnes occurs [rom Florida to Rio de
Janeiro, S. tingu is found from Rio de Janeiro to Rio
Grande do Sul, along the Brazilian coust. The fine-
resolution distribution of the Indo-Pacific species is still
miclear, but S deshayesiana and S. costeminens, appear
to be sympatric. Spinosipella acuticostata is a tossil spe-
cies, occurring in Pliocene strata, while the remaining
species are found in the Recent. Apparently no Recent
Spinosipella occur in the Mediterrancan.

All sinples ol Spinosipella from the Atlantic and
Mediterranean have previously heen accepted as belong-
ing to the single species S aenticostata (e.g., /\])Imtt
l‘hl Ahbott and Dance. 1983: Rios, 1991). However,
analyses of the conchological, geographic, .md strati-
‘r1.1p]11( differences, show tlmt the separation into three
species is warranted. As the slmp(' clranges conside 1a]>]\
during ontogeny, w specimen of S, agnes at same size
the lm]ut\p( of S. tinga was chosen to show the (]1[{( T

ences betwveen those species. Figures 25-31 illustrate
these dilterences. Spinosipella agnes has fewer, taller,
and more widely spaced ribs tlmn S. tinga (FIO‘H]LS 19,
29). The shape of the shell edge is mmh more uniform
in S. tinga than in S. agnes. in th at the tips of the ribs are
more (\panded e\tendnw longer bevond the shell mar-
gin (Figures 20, 24, 28). The pnstenm cardinal tooth in
the lnnue of the lelt valve is present in S, agnes, in ani-
mals th er than 5-6 mm, \\]11]0 this to()th is never
present in S. tinga (Figures 20, 27-28, arrow). The
degrec of convexity is luvhu in 9 agnes and in S. tinga
(Pl(rme 30, 31); S, agnes has a dedwo of c-on\’e\lty
(\\thh/h ngth) in each \a]vc of about 0..31, while S. tinga
it is 0.47.

The comparison ol the previonsly valid species Spino-
sipella ericia, incloding paratypes (Fignres 41—14), and S.
([('5[2(11/(51(1)1(1 does not reveal any distinction between
them. Normally, specimens ol smaller size were identi-
fied as S. ericia, and the large ones as S. deshayesiana.
But examination ol shell featme along a growth series
show a complete gradient linking the two taxa. The same
lack of distinction is found in the lterature for both spe-
cies, mcluding the original descriptions. For these rea-
sons. despite the fact that S. ericia is the type species of
the genus, the older name S. deshayesiana should be
used. Furthermore. a tvpe specimen of S, japonica was
also examined (Figure 45). contirming the synonymy of
this species with S. deshayesiana.

The distinction between the Pacific species Spino-
sipella deshayesiana and S, costeminens is not always
easv. With the large quantity of specimens kindly pro-
vided Dby the NINTIN (Paris), it was possible to ana]vze
the (I(mee of variation of both species. Spuu)szpe”a
costeminens mostly has sdmples with shiell possessing the
outstandingly Lu(fc carina-like spiral ridge between the
middle d]]d posterior thirds of the shell, ]mt sometimes
this ridge is not so different from the others, and the
animal become more ronnded, similar to S. deshayesi-
ana. The distinction is hased mainly on the presence of at
least a weak carina in the region between middle and
posterior thirds, and also by the wore robust ridges of S.
costeminens specimens (Figures 60, 61), while tlmsc of S.
deshayesiana lack any (]m] radial earina and the ridges
are more delicate, uniforin and apparently dose from
cach other (Figures 46, 4S).

The lot USNM 63200 includes 3 valves (2 left and 1
right). collected in Barbados, the known geograpliic dis-
tribution of Spinosipella agnes. However the right valve
has the characters of S. (]05]1(1_1/4 siana. mstcnd ot those of
S. agnes. Tn addition, is Jooks different in the state of
conservation, color and associated sedinent, (rom the
other 2 valves of the same sample.

DISCUSSION ON ANATOMY

More in-deptlt anatomical descriptions and discussions
on verticordiids are provided by Allen and Turner
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(1970, who studied 19 specics ol several generiae 11ow-
ever, no information on the anatomy of t]l(‘ genns S})1~
nosipe Al is tound in the literature. \ltll(mtfh anatomical
information is available here onlv for two ol the five
species of the genus (of course one of then is u Phocene
fossil). some systematic inferences can he made bused on
the scenario given in the literature the Verticordiidae and
related families (Allen and Turner, 1974 and others, e.g.,
Fisher., 1860, 1S62b: Pelsencer, 188S: Nakazima, 1967;
Allen and Morgan, 1951). Besides the conchological
characters discussed above, some inatomical features are
possiblv restricted to Spinosipella, snch as: the wide lith-
odesma (Figures 93, 961040 1t): the simplified siphonal
tentuacles \I‘me 10S), which nornmally have secondwary
papillae; the papxlla o the roofl of the exanrrent chamber
(Figures 75-50. 85, 9-t: pi): the absence ol incurrent
vahve in nfraseptal chamber. However, wide lithodesma
have been reported for Policordia lishetae Knndsen,
1970 (fig. 90). which has very different shell and pathal
tentdcu]al characters. The stud\ on the inenrrent sipho-
nal structures is of particular nnpoﬂ(mce in septibranchs,
as the modified incnrent siphon is the main structure
used in prev capture (Morton, 1957).

On the other hand, some features appear to be char-
acteristic of Verticorditdue. such as: clongation ol lateral
region of kidnevs: the muscular stomd(l\ (see also Pur-
chon. 1936, 196 3); the separation hetween testis wul
ovary. By the proximity ol the esophagns [rom anterior
addictor muscle, by the lack of incurrent valve, and v
the simplilied bue cal structures. e. .. lack of buceal cavity
and tongne, it is possible to suggest that Spinosipella is a
basal taxon inside Verticordiidac. Unlortunately, no
member ol the genus was analvzed in the recent com-
parative studies on anomaladesmatans (Harper et al,
2006).
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